In a variety of cellular and subcellular preparations, total ATP-hydrolyzing activity was potently inhibited by tricyclic antidepressants (TA) and phenothiazine tranquilizers (PT) . In leukocytes, prein~ubation of the cells with 5 x 10 -M TA and 1 x 10 -M PT resulted in up to 878 and 948 inhibition of the ATPase activity . Among TA, dibenzocycloheptadienes were somewhat more potent inhibitors than were derivatives of dibenaazepine . Substitution, at the position 2 of the phenothiazine nucleus, by a halogen and particularly by the CF3 group, increased the inhibitory strength of PT . However, most effective in inhibiting ATPase was thioridazine, structurally differing from mesoridazine, the weakest inhibitor in this study, by a methylmercapto group instead of a methylsulfinyl substituent . The inhibition by the drugs was markedly reduced in the presence of millimolar ATP . The results indicate a possible adverse effect of these drugs on the cellular energy-yielding capacity .
SUMMARY
In a variety of cellular and subcellular preparations, total ATP-hydrolyzing activity was potently inhibited by tricyclic antidepressants (TA) and phenothiazine tranquilizers (PT) . In leukocytes, prein~ubation of the cells with 5 x 10 -M TA and 1 x 10 -M PT resulted in up to 878 and 948 inhibition of the ATPase activity . Among TA, dibenzocycloheptadienes were somewhat more potent inhibitors than were derivatives of dibenaazepine . Substitution, at the position 2 of the phenothiazine nucleus, by a halogen and particularly by the CF3 group, increased the inhibitory strength of PT . However, most effective in inhibiting ATPase was thioridazine, structurally differing from mesoridazine, the weakest inhibitor in this study, by a methylmercapto group instead of a methylsulfinyl substituent . The inhibition by the drugs was markedly reduced in the presence of millimolar ATP . The results indicate a possible adverse effect of these drugs on the cellular energy-yielding capacity .
Current views on the mechanism of action of TA primarily focus on the adrenergic effects of these compounds, involving their interactions with catecholamines (1,2) . Recently, reviewed was the structure-activity relationship of TA as the basis for their pharmacologic activity, ae well as clinical effectiveness (3) . Various have been reported, e .g ., their ponents such as the Na,R-ATPase on microsanal Na,R-ATPase (5), as well as on platelet aggregation (6) . The tranquilizing effect of PT has been correlated with their inhibition of Na,R-ATPase in vitro (7, 8) and evidence for the mechanism of this interaction presented (9, 10) . We previously investigated inhibition by TA of the Na,R-ATPase brain and kidney (11) . In pursuing that study, we now present evidence Neuronal perikarya from cerebral cortexes of 100 g, male rats were obtained by a bulk-isolation technique (13) . The procedure is based on a gentle homogenization of the tissue by sieving through nylon gauze, followed by sucrose density gradient centrifugation, yielding a pellet consisting mainly of neuronal cell bodies .
Microsamal fractions fra~m cortexes of beef brain and kidney were prepared as described previously (11) .
Assay of ATPase activity . The isolated fractions were suspended in a buffer medium containing the following concentrations (mM) : Tris . HC1, 35 ; NaCl, 120 ; RC1, 5 ; MgC1 2 , 2 .5 and glucose, 10, The pH of the medium was adjusted to 7 .4 . Aliquots of the above suspension were subjected to the assay of enzymatic activity . ATPase activity was quantitated by determining the inorganic phosphate (Pi) released from ATP, The latter estimation was carried methods : a colorimetric determination of Pi described previously (14) or by an enzymatic phosphorylase a, phosphoglucomutase and glucose 6-phosphate dehydrogenase to fluora~metrically measure the formation of reduced nicotinamide adenine dinucleotide phosphate (15) .
The latter procedure was necessary due to the interference of same of the drugs in the colorimetric determination of Pi . The ATPase assay was carried out as described (14) with the following modifications in case of the enzymatic determination of Pi : the ATPase reaction at 37°was stopped by placing the tubes in a biolinq water bath for 8 min, Inhibition of the ATP-hydrolyzing activity in various cellular and subcellular preparations by desipramine : platelets, ; kidney cortex microsomes,o--ot brain cortex microsames, H; neuronal perikarya~-~; leukocytes, A--fl . The fractions were separated as outlined under Materials and Methods . Suspensions of the biologic material in the medium described in the text were incubated for 15 min at 37°with varying concentrations of desipramine . Subsequently, ATP was added to give a final concentration of 3 mM and the samples incubated for additional 30 min . The further handling of the samples and the colorimetric determination of Pi was as described under Materials and Methods . Sach point represents the mean of at least 12 individual determination .
xESCrr.Ts
In a variety of tissue preparations the total ATP-hydrolyzing activity was inhibited by TA, as exemplified in Fig . 1 by the action of desipramine . The most potent effect was obtained in leukocytes and these cells were used to further (Fig . 4) . Whereas mesoridazine was a weaker inhibitor (Table 1) .
1435

DISCUSSION
Interaction of TA and PT with the Na,R-ATPase has been discussed as a possible mechanism involved in inducing the CNS effects of these compounds (4, 5, 7, 8) . The basis for these con siderations was the well documented involvement of the Na,RATPase in the membrane transport of Na+ and R+ (18) , the release and uptake of which is linked to nerve conduction . Results of our previous study on the inhibition by various CNS drugs of the Na,R-ATPase in microsomal preparations from brain and kidney showed a potent effect of TA on the enzyme from both organs (11) . In that study other investigated drugs, e .q ., benaamorphans, were more selective, inhibiting the Na,R-ATPase from brain whereas having little effect on that enzyme enriched from kidney . In the present study, the potent inhibitory effects of these drugs on the total ATP-hydrolyzing activity in on the cellular metabolism . In leukocytes, in which the ATPase activity appears to be localized on the outer side of the cell membrane (17) , the effects of these drugs could result in an impairment of the, biologically most important, surface activity of these cells .
